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Abstract
What is known and objective: The overuse and misuse of antibiotics, especially for 
viral, and self‐limiting, respiratory tract infections such as sore throat, increases the 
risk of the development and spread of antimicrobial resistance within communities. 
Up to 80% of sore throat cases have a viral aetiology, and even when the infec‐
tion is bacterial, most cases resolve without antibiotics. However, antibiotics are still 
frequently and often inappropriately prescribed for the treatment of sore throat. 
Furthermore, topical (local) antibiotics for treatment of sore throat are widely avail‐
able over the counter. The objective of this systematic review was to establish the 
evidence for the benefits, risk of harm and antimicrobial resistance associated with 
topical (local) antibiotics used for patients with sore throat.
Methods: Eligible studies included those in patients with sore throat of any aetiology 
receiving the topical (local) antibiotics tyrothricin, bacitracin, gramicidin or neomycin 
where the antibiotic was topically/locally applied via the nasal cavity or throat. Nasal 
applications were included as these are occasionally used to treat upper respiratory 
tract infections that may involve sore throat. There was no restriction or requirement 
regarding comparator. The outcomes of interest included efficacy, safety, and in vitro 
culture and antimicrobial resistance data.
Results and discussion: This systematic review found sparse and mainly poor‐quality ev‐
idence relating to the use of topical (local) antibiotics for sore throat, and it was not pos‐
sible to establish the benefits, risk of harm or impact of use on antimicrobial resistance.
What is new and conclusions: Further research is necessary to ascertain the risks and 
benefits of topical (local) antibiotics, their contribution to antimicrobial resistance 
and the risk of harm. We do, however, question whether it is appropriate and rational 
to use topical (local) antibiotics for the treatment of sore throat caused by respiratory 
tract infections in the absence of robust evidence.

K E Y W O R D S

antimicrobial resistance, benefits, respiratory tract infections, risk of harm, sore throat, 
topical (local) antibiotics

www.wileyonlinelibrary.com/journal/jcpt
mailto:﻿
https://orcid.org/0000-0002-4020-1486
http://creativecommons.org/licenses/by-nc/4.0/
mailto:Adrian.Shephard@RB.com


830  |     ESSACK et al.

1  | WHAT IS KNOWN AND OBJEC TIVE

Increased use of antibiotics, including their misuse and overuse, re‐
sults in a higher risk of antibiotic resistance developing and spreading 
within the community.1-5 Considering that the majority of respiratory 
tract infections, including sore throat, are caused by self‐limiting viral 
infections, antibiotic treatment in these patients is a form of antibiotic 
misuse.1,6-12 Specifically, up to 80% of sore throats are viral and the 
risk of complications from Group A β‐haemolytic streptococcus, which 
accounts for about 10% of cases in adults, is low.7,8,13,14 Furthermore, 
most sore throats resolve without the need for antibiotics.15

Difficulties distinguishing between bacterial and viral aetiology 
may cause healthcare professionals to err on the side of caution, 
and, consequently, antibiotic use remains high in patients with sore 
throat.16,17 Furthermore, topical/local antibiotics for sore throat are 
widely available over the counter around the world.18 There is less 
information regarding the sequelae of resistance to topical/local an‐
tibiotics compared with their systemic counterparts; however, any 
inappropriate antibiotic use, whether it is systemic or for topical/
local administration, should be discouraged in line with guidance 
from the World Health Organization (WHO).1

As with all treatments, the potential benefit has to be weighed 
against the risk of harm, which is exemplified by the withdrawal of 
the topical/local antibiotic, fusafungine, from the European mar‐
ket in 2016 due to safety concerns.19 Thus, this prompts a timely 
consideration of whether it is appropriate and rational to have the 
remaining topical/local antibiotics for sore throat available as over‐
the‐counter medications.

The objective of this systematic review was to establish the pub‐
lished evidence for the benefits, risk of harm and antimicrobial resis‐
tance associated with topical/local antibiotics (tyrothricin, bacitracin, 
gramicidin, neomycin) used for patients with sore throat. These 
four antibiotics all have a WHO Anatomical Therapeutic Chemical 
Classification System code for throat preparations (ATC R02AB).

2  | METHODS

2.1 | Literature searches

A literature search of two databases (PubMed and EMBASE) was 
conducted on 8 August 2017, using Medical Subject Headings terms 
for antibiotics and pharyngitis (tyrothricin OR bacitracin OR gramici‐
din OR neomycin OR fusafungine) AND (sore throat OR throat infec‐
tion OR pharyngitis OR upper respiratory tract infection). The searches 
were limited to full publications relating to the use of antibiotics 
in humans. Conference abstracts and posters were excluded. The 
EMBASE search was conducted using the Emtree search function. 
No limits were applied to publication date.

2.2 | Systematic review

Following deduplication, the abstracts/titles were screened inde‐
pendently by two authors, with a third adjudicating. The full text 

was obtained for all potentially relevant records, and non‐English 
language articles were translated and assessed for relevance. Each 
full‐text record was assessed independently by two authors, with a 
third adjudicating. No formal data extraction was conducted beyond 
that required for the current publication. No risk of bias assessment 
was conducted.

2.3 | Inclusion/exclusion criteria

Inclusion criteria included those with sore throat of any aetiology 
and treatment interventions of either tyrothricin, bacitracin, grami‐
cidin or neomycin where the antibiotic was topically/locally applied 
via the nose or throat. Nasal applications were included as these are 
sometimes used to treat upper respiratory tract infections that may 
involve sore throat. Studies of fusafungine were excluded, following 
its withdrawal from European markets, as were systemic antibiotics 
and products that did not contain antibiotics. There was no restric‐
tion or requirement regarding comparator: if present, the compara‐
tor could be a placebo or any type of active or non‐pharmaceutical 
therapy. The eligible outcomes of interest included any of the fol‐
lowing: (a) efficacy, including, but not limited to, patient‐reported 
efficacy such as symptom relief and pain relief; (b) safety, for ex‐
ample the absence of adverse effects; and (c) in vitro culture and 
antimicrobial resistance data, including resistance to the antibiotics 
themselves and cross‐resistance with other antibiotics.

In vitro studies of bacteria associated with sore throat were also 
eligible for inclusion.

There were no restrictions on study design, so that any con‐
trolled or uncontrolled studies of any duration were eligible, includ‐
ing randomized controlled trials (RCTs) and all observational studies, 
as well as meta‐analyses or systematic reviews that were specific to 
the subject of interest.

3  | RESULTS

The searches identified 474 unique records (Figure 1), with a further 
seven records identified from elsewhere (eg from reading bibliog‐
raphies).20-26 A total of 63 records underwent full‐text assessment, 
of which 16 were included in the systematic review.20,27-41 The 58 
records excluded at full‐text stage were excluded mostly due to the 
use of fusafungine or other ineligible antibiotics, reporting of the use 
of bacitracin as a diagnostic aid, and ineligibility of patients (Figure 1).

3.1 | Characteristics of included studies

Of the 16 included studies, two were RCTs documenting nasal 
neomycin application28,31 and a further three RCTs reported buc‐
cal bacitracin32,37 and gramicidin33 use. Seven uncontrolled obser‐
vational studies describing buccal administration of tyrothricin,34,41 
bacitracin,36 gramicidin38-40 and a neomycin/tyrothricin combina‐
tion35 were also included, in addition to a case series describing nasal 
bacitracin use,27 a case report of buccal tyrothricin use,29 an in vitro 
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study of tyrothricin activity against respiratory viruses20 and a litera‐
ture review on nasal antimicrobials30 (Table 1).

3.2 | Evidence of efficacy

This systematic review found limited or inadequate evidence on 
the efficacy of tyrothricin, bacitracin, gramicidin or neomycin 
when used topically/locally for sore throat (Table 1). Haglind and 
Gruber33 conducted a double‐blind, placebo‐controlled study in 
468 patients comparing lozenges containing gramicidin, cetylpyri‐
dinium chloride and 2,4‐dichlorobenzyl alcohol against placebo. 
After 48  hours, a significant improvement in throat redness 
(P < .001), throat swelling (P = .0058) and throat pain (P < .001) was 
recorded for patients in the test group compared with placebo. 
Additionally, an RCT performed by Raus37 compared the efficacy 
of lozenges containing lysozyme, papain and bacitracin against 
placebo lozenges in 100 patients with indications of tonsillitis or 
pharyngitis. Significant improvements were observed in the test 
group, for sore throat‐related symptoms after 2‐4 days' treatment 
compared with placebo. These symptoms included throat swell‐
ing (P < .05 [4 days]), tenderness of lymph nodes (P < .05 [2 days]; 
P  <  .001 [4  days]) and pain while swallowing (P  <  .01 [2  days]; 
P <  .001 [3 days]) although no distinction between patients with 
tonsillitis or pharyngitis was made when reporting the results.

In a separate RCT, Beinen and Raus32 also compared lozenges 
containing lysozyme, papain and bacitracin with antiseptic lozenges 
in 100 patients. Both groups showed an improvement in sore throat 
symptoms following 5‐7 days' treatment. Although there was a sig‐
nificant improvement in lymph node pain for the bacitracin group 

compared with the antiseptic group (P <  .05), differences between 
the groups were not significant for throat redness, throat swelling 
and pain when swallowing.

Of the seven observational studies included in the review, 
five36,38-41 described varying degrees of symptom improvement 
following local antibiotic treatment whereas two34,35 reported 
poor or no improvement in sore throat‐related outcomes. Evidence 
from these observational studies is of poor quality, since no com‐
parators were included in the study design. Of the remaining stud‐
ies, one case series related to the use of topical/local bacitracin 
in a patient with sore throat was included but few details were 
reported,27 and several studies included in the review did not re‐
port efficacy outcomes of topical/local antibiotics in patients with 
pharyngitis.28-31 Finally, one investigation demonstrated an anti‐
viral effect of tyrothricin lozenges against rhinovirus, respiratory 
syncytial virus and influenza A virus in vitro.20 The relevance of 
this finding is uncertain, as contact times were measured in days, 
which is considerably longer than orally delivered local antibiotics 
remain in the mouth.

3.3 | Evidence of harm

This systematic review found very sparse information relating to 
harm (adverse events) of tyrothricin, bacitracin, gramicidin or neo‐
mycin when used topically/locally for sore throat (Table 1). One case 
study relating to the use of topical/local tyrothricin in a patient with 
sore throat was included, which reported Clostridium difficile‐associ‐
ated diarrhoea,29 and an observational study of 58 patients treating 
acute infections of the mouth and pharynx with tyrothricin lozenges, 

F I G U R E  1  Flow diagram of records through the systematic review

Unique records N = 474

Titles/abstracts 
screened for potential 
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Identified from elsewhere (n = 1) 

Identified from elsewhere (n = 6) 
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TA B L E  1   Characteristics of included studies

Reference Study details Outcomes relevant to sore throat

Bienen, Raus32 Randomized comparative study of 100 patients with acute 
or subacute pharyngitis and/or tonsillitis. Patients received 
lozenges containing lysozyme, papain and bacitracin or an 
antiseptic lozenge for use for 5 to 7 d. Symptoms including 
reddening of the throat, throat swelling, coating of the throat, 
swelling of lymph nodes, pain in lymph nodes, pain when 
swallowing and hoarseness were assessed before and after 
treatment

Both groups showed an improvement in symp‐
toms after treatment. There was a significant 
improvement in lymph node pain for the baci‐
tracin group compared with the antiseptic group 
(P < .05); however, differences between the two 
groups were not significant for outcomes of red‐
dening, throat swelling and pain when swallow‐
ing. No antibiotic resistance data were reported. 
No adverse events were recorded

Clark et al27 Case series of 11 patients with common cold that used local 
application of aqueous solution of polymyxin B sulphate and 
bacitracin, 8‐10 drops per nostril, tilting head to distribute 
it over the nasal cavity and throat, the treatment repeated 
hourly up to 4 or 5 times then further repeated until cessation 
of symptoms. Of the 11 case reports, only one (a 64‐y‐old 
man) is documented with sore throat, described as ‘very large 
raw spot’ in the back of throat, which he treated

The patient ‘never contracted a cold’, with the 
experience repeated 1 mo later

Cuenant et al28 Double‐blind, controlled study of 60 patients treated for 11 d 
with once‐daily endonasal neomycin‐tixocortol pivalate irriga‐
tion for chronic allergic and bacterial sinusitis

There were no sore throat‐related outcomes. In 
patients with bacterial sinusitis, the percent‐
age of nasal deobstruction was greater with 
tixocortol pivalate‐neomycin treatment (94%) 
vs neomycin alone (74%), after 11 d. Similarly, 
in cases of allergic sinusitis, percentage of nasal 
deobstruction was greater with tixocortol piv‐
alate‐neomycin treatment (69%) versus neomycin 
treatment (36%). No antibiotic resistance data 
were reported. No side effects were observed

Demols et al29 This letter to the editor documents one patient taking an aver‐
age of 6 tyrothricin‐containing oral (buccal) tablets per day 
for 3 wk for local relief of pharyngitis. The product is probably 
Tyro‐drops (1 mg tyrothricin per tablet)

The patient was hospitalized with Clostridium 
difficile‐associated diarrhoea

Goh et al30 Literature review of topical nasal antimicrobial agents This review did not report anything specific to 
sore throat, but discusses the use of topical 
antimicrobials for recurrent staphylococcal nasal 
colonization. The authors included a statement 
‘the use of antimicrobials for nasal/sinus irriga‐
tion may lead to increased antibacterial resist‐
ance’ but did not elaborate or substantiate

Haglind, Gruber33 Double‐blind, placebo‐controlled study of 468 patients. 233 
received lozenges containing gramicidin, cetylpyridinium 
chloride and 2,4‐dichlorobenzyl alcohol and 235 received pla‐
cebo lozenges. Both placebo and test lozenges also contained 
menglytate with reported antiseptic/aesthetic properties. 
Patients were instructed to take 1 lozenge orally every 2 h for 
2 d. Symptoms of throat redness, swollen throat, throat pain, 
coughing and hoarseness were recorded before and after 
treatment

The number of symptom‐free patients in the 
test group was significantly higher than in the 
placebo group for the symptoms of redness 
(P < .001), swollen throat (P = .0058) and throat 
pain (P < .001). No antibiotic resistance data 
were reported. No safety outcomes were 
reported

Jost34 Uncontrolled, observational studies conducted in 72 patients 
with buccopharyngeal disorders. Of these patients, 13 pre‐
sented with chronic pharyngitis and 1 with acute pharyngitis. 
Treatment consisted of a mouthwash prepared by mixing 
35 drops of 4.4% formaldehyde solution and 25 drops of an 
alcoholic solution of 2% tyrothricin in half a glass of water. 
Treatment duration was not specified

Of the 13 patients with chronic pharyngitis, 4 
were reported with a ‘good’ outcome following 
treatment whereas 9 were reported with a ‘poor’ 
outcome. In the single case of acute pharyngi‐
tis, a ‘poor’ outcome was reported. No adverse 
events were recorded. No antibiotic resistance 
data were reported

(Continues)
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Reference Study details Outcomes relevant to sore throat

Kleinschmidt35 Clinical study of 111 children mostly admitted due to exudative 
diathesis with increased susceptibility to infection. Patients 
were treated with local antibiotic oral tablets containing 
tyrothricin, neomycin and cetylpyridinium, 1 tablet three 
times daily in the first week, 1 tablet twice daily during the 
second week, half a tablet three times daily in the third week 
and half a tablet daily from the fourth week to day 42. During 
treatment, children with febrile pharyngeal infections, as well 
as days where fever was over 37.8°C, were recorded. For 
comparison, the annual average of the same infections from 
1962 (7 treatments with 187 children) without treatment with 
antibiotic‐based oral tablets was used

The group receiving daily oral antibiotics showed 
no decrease in the number of febrile pharyngeal 
infections as well as no reduction in the duration 
of the illness. No antibiotic resistance data were 
reported. No safety outcomes were reported

Möhr36 Uncontrolled, observational study of 107 patients with acute 
pharyngitis, tonsillitis or pharyngolaryngitis. Patients were 
treated with oral tablets containing lysozyme, papain and 
bacitracin for up to 9 d. Sore throat outcomes of redness, 
swelling and pain on swallowing were assessed on days 1 and 
6 of treatment

All patients were classified as ‘well improved’ or 
‘improved’ following treatment; however, no 
comparator group was included. No adverse 
events were recorded. No antibiotic resistance 
data were reported

Raus37 Double‐blind, randomized controlled trial in 100 patients with 
the indications for pharyngitis or tonsillitis. Patients were 
randomized to receive oral tablets containing lysozyme, 
papain and bacitracin or placebo tablets. Treatment consisted 
of 8 tablets per day, dissolved slowly in the mouth, for 4 d. 
Symptoms, including mucus coating, reddening, swelling, pain 
while swallowing, cough, swelling of the lymph nodes and 
tenderness of the lymph nodes, were assessed at baseline and 
on each subsequent day

Significant improvements were observed in the 
test group, compared with placebo, for swelling 
after 4 d (P < .05), pain while swallowing after 2 d 
(P < .01) and after 3 d (P < .001), and tenderness 
of the lymph nodes after 2 d (P < .05) and after 
4 d (P < .001). No distinction between pharyngi‐
tis and tonsillitis patients was made when report‐
ing results. No adverse events were recorded. No 
antibiotic resistance data were reported

Schmidbauer20 In vitro investigation of the antiviral effect of tablets contain‐
ing tyrothricin, benzalkonium chloride and benzocaine on 
rhinovirus type 14, respiratory syncytial virus and influenza 
A virus H1N1. Dissolved tablets were diluted to a range of 
concentrations between 1:400 (tyrothricin, 1.25 μg/mL; 
benzalkonium chloride, 2.5 μg/mL; benzocaine 3.8 μg/mL) and 
1:64 000 (tyrothricin, 0.008 μg/mL; benzalkonium chloride, 
0.016 μg/mL; benzocaine 0.024 μg/mL). Viral inhibition 
was measured by monitoring viral plaque‐forming units per 
millilitre

Viral inhibition was observed in a dose‐dependent 
manner to a maximum of 1:3200 for rhinovirus 
type 14 (tyrothricin, 0.16 μg/mL; benzalkonium 
chloride, 0.31 μg/mL; benzocaine 0.48 μg/mL); 
1:6400 for respiratory syncytial virus (tyrothri‐
cin, 0.08 μg/mL; benzalkonium chloride, 0.16 μg/
mL; benzocaine 0.24 μg/mL) and 1:64 000 for 
influenza A virus H1N1 (tyrothricin, 0.008 μg/
mL; benzalkonium chloride, 0.0016 μg/mL; ben‐
zocaine 0.024 μg/mL). No antibiotic resistance 
data were reported

Sheikova, Vachev38 Uncontrolled, observational study in 40 patients with tonsillitis 
or acute pharyngitis. Treatment consisted of gramicidin (3%) 
lozenges administered every 2 h for up to 3 d. Bacterial swabs 
from each patient were also tested for gramicidin susceptibil‐
ity in vitro

Isolated bacterial cultures appeared susceptible to 
gramicidin in vitro. Of the 10 patients with phar‐
yngitis, of which all had severe pain when swal‐
lowing, red mucous membranes and temperature 
between 37 and 37.7°C, clinical recovery was 
achieved following 24‐h application of gramicidin 
lozenges; however, no comparator group was 
included. No adverse events were recorded. No 
antibiotic resistance data were reported

Stricker, Ravanelli39 Uncontrolled, observational study in 214 patients with buc‐
copharyngeal disorders including tonsillitis, pharyngitis, 
lateral pharyngitis, laryngotracheobronchitis, peritonsillitis, 
glossitis, gingivitis and stomatitis. Treatment consisted of 1 
tablet, containing gramicidin, cetylpyridinium chloride, 2, 4‐
dichlorobenzyl alcohol and p‐aminobenzoic acid ethyl ester, 
dissolved slowly in the mouth every 2 to 3 h, for between 3 
and 8 d

The best treatment results were observed in cases 
of acute tonsillitis and pharyngitis. Difficulty in 
swallowing as well as inflammation had subsided, 
or reduced, within 3‐5 d of treatment. No further 
details were reported and no comparator group 
was included. No adverse events were recorded. 
No antibiotic resistance data were reported

TA B L E  1   (Continued)

(Continues)
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reported nausea and vomiting in five patients, a burning sensation in 
one patient and allergic dermatitis in one patient.41

One RCT37 and five uncontrolled observational studies34,36,38-40 
of local antibiotics for buccal‐pharyngeal disorders reported that no 
adverse events were observed. A further study evaluating endona‐
sal neomycin‐tixocortol pivalate irrigation for chronic allergic and 
bacterial sinusitis also recorded no adverse events.28

3.4 | Evidence of antimicrobial resistance

This systematic review did not find any reports on the risk of an‐
timicrobial resistance when tyrothricin, bacitracin, gramicidin or 
neomycin is used topically/locally for sore throat (Table 1). Of the 
16 studies included, none reported antimicrobial resistance as an 
outcome.20,27-41

4  | DISCUSSION

Antibiotic resistance develops as bacteria adapt and grow in the 
presence of antibiotics, and resistant bacteria can persist in the 
body for up to 1 year.1,2,42 Resistance genes can be transferred from 
bacteria to bacteria within the host,43 and resistant bacteria in the 

throat are likely to be swallowed, potentially exposing the whole gut 
microflora. Resistant bacteria can also spread from person to per‐
son,5 and since the respiratory tract is well suited to dispersal of con‐
tagious particles (hence the transmissibility of respiratory viruses), it 
is likely that the spread of antibiotic‐resistant bacteria from the nose 
and throat could be a considerable risk.

Only a small number of studies were eligible for inclusion in 
the systematic review. Of the studies that met the inclusion cri‐
teria, only five were RCTs28,31-33,37 and two of these reported 
nasal application.28,31 The remaining studies included several 
uncontrolled observational studies,34-36,38-41 a case series,27 a 
case report,29 a literature review of topical nasal antimicrobials30 
and one in vitro antiviral study.20 From this inadequate evidence 
base, it is not possible to establish the benefits and risk of harm 
for topical/local antibiotics for respiratory infections, particu‐
larly sore throat, or the impact on antimicrobial resistance. Most 
of the included studies did not report robust efficacy outcomes, 
limited safety data were reported, and evidence of antimicrobial 
resistance was not described as an outcome in any of the included 
studies. This lack of evidence relating to the use of topical/local 
tyrothricin, bacitracin, gramicidin and neomycin for sore throat is 
surprising, given their continued and prevalent availability around 
the world.18 Nevertheless, some countries have acknowledged the 

Reference Study details Outcomes relevant to sore throat

Sykes et al31 Double‐blind randomized controlled trial of 50 patients with 
chronic rhinosinusitis, assessing symptomatic response and 
improvement in nasal mucociliary clearance, nasal airway 
resistance, sinus radiographs, and intranasal bacteriology and 
appearance in response to the addition of neomycin (100 μg/
dose) to nasal sprays containing dexamethasone and tramazo‐
line four times daily for 2 wk

There were no sore throat‐related outcomes. 
Staphylococcus aureus was the only pathogen iso‐
lated from nasal swabs, and 8/20 (40%) patients 
treated with neomycin‐containing nasal spray 
had a positive culture before treatment and 3/8 
(38%) still had a positive culture after treatment. 
No antibiotic resistance data were reported. No 
safety outcomes were reported

Voberg40 Uncontrolled, observational study of 160 patients with tonsil‐
litis, pharyngitis laryngitis, stomatitis or gingivitis. Patients 
were treated with 4‐6 tablets, containing gramicidin, ce‐
tylpyridinium chloride, 2, 4‐dichlorobenzyl alcohol and p‐am‐
inobenzoic acid ethyl ester, daily, for an average of 4 d. Throat 
reddening and swelling were assessed, and patient‐reported 
descriptions, such as burning and scratching of the throat, 
feeling of a foreign object, difficulty swallowing and general 
condition, were noted

Of the 121 patients with pharyngitis, 115 were 
classified as either a ‘good’ or ‘satisfactory’ 
improvement following treatment; however, no 
comparator group was included. No adverse 
events were recorded. No antibiotic resistance 
data were reported

Willenberg41 Uncontrolled, observational study of 58 patients with acute 
infections of the mouth and pharynx with inflammation 
and mucous congestion. Patients took an average of 5.4 
tyrothricin‐containing lozenges daily across an average of 
5.3 d. Symptoms were assessed and graded before and after 
treatment

An average reduction in the ‘strength of com‐
plaint’ across all patients was observed following 
treatment for sore throat‐related outcomes in‐
cluding swallowing complaints (86.5% reduction), 
throat inflammation (93.4% reduction), swelling 
of the tonsils (97.0% reduction), feeling of dry‐
ness (75.9% reduction), scratching in the throat 
(86.1% reduction), hoarseness (87.3% reduc‐
tion) and tickle of the throat (87.4% reduction); 
however, no comparator group was included. 5 
patients suffered nausea and vomiting, 1 patient‐
reported burning within the mouth and 1 patient 
developed allergic dermatitis after 6 d. No antibi‐
otic resistance data were reported

TA B L E  1   (Continued)
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lack of benefit of topical/local antibiotics. In France, for example, 
preparations of the antibiotics bacitracin, fusafungine, gramicidin 
or tyrothricin, which were administered nasally or via the orophar‐
ynx, were withdrawn from the market in 2005 due to a lack of 
therapeutic efficacy.44

It has been established that systemic antibiotics are only mini‐
mally effective for sore throat and laryngitis, despite most studies 
not differentiating bacterial from viral aetiologies.15,45 Although 
three RCTs included in this review did observe significant improve‐
ments in sore throat‐related outcomes following local antibiotic 
use, compared with placebo33,37 or a non‐antibiotic comparator,32 
there are limitations to the evidence. Specifically, the scales used 
to grade symptom improvement were limited,32,37 or even binary,33 
and do not appear to have been validated. Furthermore, formula‐
tions used in each of the studies contained other enzymatic32,37 or 
antiseptic33 ingredients, so any effect cannot be attributed to the 
antibiotic alone.

Additionally, although improvements in sore throat‐related out‐
comes following local antibiotic use were reported in several obser‐
vational studies,36,38-41 no control groups were included. The use of 
a comparator is particularly important when assessing a self‐limiting 
condition such as sore throat, which typically resolves within 7 days 
without treatment.15,46

There are also some reports of efficacy of the topical/local an‐
tibiotic fusafungine (which is no longer licensed in the European 
Union), although the available evidence is weak.45,47-49 Two stud‐
ies reported an improvement in patients' sore throat symptoms 
over a 7‐day study period; again, however, no control groups were 
included as a comparator.47,49 A further investigation comparing 
patients receiving fusafungine or placebo found no significant 
difference between groups in relation to improvement of pharyn‐
gitis symptoms, whereas a trial identified during a meta‐analysis 
reported the rates of clinical cure after 5  days favoured fusa‐
fungine, but no significant differences were observed after 8 or 
28 days.45,48

Fusafungine studies were initially considered for inclusion, 
but subsequently excluded from this review due to the removal of 
fusafungine from European markets. Topical/local fusafungine was 
withdrawn in the European Union following a risk assessment that 
concluded that the benefits did not outweigh its risks, particularly 
in regard to the risk of serious allergic reactions.19 Also cited were 
concerns about the potential for fusafungine to promote antibiotic 
resistance. While it was acknowledged that there was insufficient 
evidence to establish that fusafungine can increase the risk of resis‐
tance, this risk could not be ruled out.19

Although this systematic review found a lack of evidence of the 
risk of antimicrobial resistance to topical/local antibiotics when used 
for respiratory infections like sore throat, such resistance has been 
documented in other conditions for which topical/local antibiotics 
are indicated.50,51 For example, topical erythromycin and clinda‐
mycin are used in Europe to treat acne, which has led to antimicro‐
bial‐resistant Propionibacterium acnes and staphylococci strains.50 
Moreover, resistance to mupirocin and fusidic acid correlates with 

increased or unrestricted use of these topical antibiotics for the 
treatment of minor staphylococcal skin infections.51

Although the causality is not clear, bacitracin resistance has 
been reported in Streptococcus pyogenes isolated from patients with 
pharyngitis.52 Additionally, bacitracin‐resistant strains of S pyogenes 
have been recovered from patients with both invasive and non‐in‐
vasive infections, and bacitracin‐resistant strains of Staphylococcus 
aureus have been described in patients with atopic dermatitis.53-55 
Neomycin‐resistant strains of Escherichia coli have been isolated 
from patients with urinary tract and gastrointestinal infections, 
and resistant Pseudomonas aeruginosa has been recovered from ear 
and skin infections.56 Furthermore, neomycin‐resistant S  aureus 
has been isolated from the skin of eczema and burns patients.56,57 
Although resistance to tyrothricin and gramicidin can be induced 
in S aureus under laboratory/clinical conditions, reports of resistant 
strains isolated from patients are absent from the literature.58-60 
Nevertheless, isolation of bacitracin‐resistant and neomycin‐resis‐
tant bacterial strains in clinical settings suggests the existence of se‐
lection pressures and the overuse of topical/local antibiotics cannot 
be overlooked.

Therefore, there is an urgent need for further research so as to 
determine the risks of antibiotic resistance in relation to the use of 
topical/local antibiotics for sore throat. Additionally, it would be of 
interest to determine pharmacists' opinions regarding the availability 
of over‐the‐counter antibiotics for sore throat, which conflicts with 
their front‐line role in antibiotic stewardship.61

The lack of robust evidence regarding the efficacy of topical/
local antibiotics for sore throat suggests it may be sensible to chal‐
lenge whether it is appropriate to have topical/local antibiotics for 
sore throat available over the counter. Pharyngitis symptoms can be 
effectively treated without antibiotics, and given the self‐limiting 
nature of the majority of cases of sore throat, symptomatic treat‐
ment may be more pertinent and beneficial for patients.6-12,62-65 
Additionally, for those patients with confirmed bacterial pharyngitis 
who are at risk of complications, getting progressively worse or who 
are very unwell, systemic antibiotics are available on prescription.

4.1 | Limitations

The limitations of this review include the use of only two databases 
for the literature search and the exclusion of conference abstracts 
and posters. The limited number of papers available for inclusion 
restricted our ability to draw strong conclusions. However, strict 
rules must be adhered to while performing a systematic review 
and this article reflects well the situation regarding the availability 
of evidence relating to the use of topical/local antibiotics for sore 
throat.

5  | WHAT IS NE W AND CONCLUSION

Of the limited number of studies eligible for inclusion in this sys‐
tematic review, few included robust efficacy outcomes, limited 
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safety data were reported, and evidence of antimicrobial resistance 
was not described as an outcome in any of the included studies. 
Consequently, there is a lack of published evidence relating to the 
use of topical/local tyrothricin, bacitracin, gramicidin and neomycin 
for sore throat and it was not possible to establish the benefits, risk 
of harm or effect on antimicrobial resistance. In the absence of ro‐
bust evidence, it is important to question whether it is appropriate 
and rational to continue making topical/local antibiotics available for 
treatment of sore throat.
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